A taxonomic revision of the neotropical palm genus Pholidostachys based on morphological data and morphometric methods was carried out. Two hundred and eighty-eight herbarium specimens were scored for five qualitative variables and 25 quantitative variables. Qualitative variables were divided into four characters and one trait. Using the Phylogenetic Species Concept, characters were used to recognize seven species. These are widely distributed in Central and northwestern South America from Nicaragua to Colombia, Ecuador, Peru, and Brazil. Analysis of each species for geographic distribution and quantitative variables led to recognition, in one species, of two subspecies, giving a total of eight taxa. Four new species (P. amazonensis, P. occidentalis, P. panamensis, P. sanluisensis) are described. Two new combinations are made. Nomenclature, descriptions, and distribution maps are provided for each species and subspecies. Images of the type specimens of all new taxa are also provided.
Introduction
Pholidostachys Wendl. ex Hooker (1883: 915) is a member of the geonomoid group of palms, formally named the tribe Geonomateae Luerssen (1882 : 342, Dransfield et al. 2008 . The geonomoids are characterized by their flowers sunken in pits along the rachillae, with each pit covered before anthesis by a proximal lip. Although there have been disagreements over generic boundaries within the group (e.g., Moore 1966; Wessels Boer 1968) , these are now mostly resolved (Dransfield et al. 2008) . The group comprises six genera and 103 species: Asterogyne Wendland ex Hooker (1883: 914) (5 species, Stauffer et al. 2003) , Calyptrogyne Wendland (1859: 72) (18 species, Henderson 2005a) , Calyptronoma Grisebach (1864: 518) (3 species, Zona 1995) , Geonoma Willdenow (1805: 174)(68 species, Henderson 2011), Pholidostachys (7 species, this revision), and Welfia Wendland (1869: 242) (2 species, Henderson unpublished) . Pholidostachys has been recovered as sister genus to Welfia and these two as sister to the remaining genera in successive phylogenetic studies (Asmussen et al. 2006 , Baker et al. 2009 , 2011 , Roncal et al. 2005 , 2011 .
Pholidostachys has always been considered a small and uncomplicated genus (or subgenus), comprising just three (e.g., Wessels Boer 1968) or four (e.g., de Nevers 1995) species. One reason for this simplistic view was lack of specimens. The most recent monographer (Wessels Boer 1968) used 16 specimens on which to base his revision, this number perhaps reflecting the few specimens available at that time. In the present revision, 288 specimens have been examined. It is not only this eighteen-fold increase in the number of available specimens that has led to a better understanding of the genus. More importantly, it is the application of an explicit species concept, and analysis of qualitative and quantitative morphological data and distribution patterns. Pholidostachys, as revised here, comprises seven species, one of them divided into two subspecies, giving a total of eight taxa.
ruler, digital calipers, or protractor. Twenty-five quantitative variables were found and scored (Appendix II). Three are from stems, ten from leaves, and 12 from reproductive structures. Twenty-one are continuous and four are meristic.
A data matrix was constructed with specimens as rows and variables as columns (http://sciweb.nybg.org/ Science2/res/Henderson/Pholidostachys.xls.zip). Additional columns recorded a specimen identification number, collector, collector's number, herbarium, country, latitude, longitude, and elevation. Latitude and longitude were taken from the specimen label, when available. On specimens lacking coordinates, these were estimated from the collection locality using either maps or electronic gazetteers.
For each of the 288 specimens in the matrix, three spatial variables and 31 morphological variables were recorded, giving a potential total of 9,792 data points. However, approximately 52% of these potential data is missing in the matrix. Specimens are often fragmentary or incomplete, and various organs are often missing. However, this level of missing data does not adversely affect the results presented here because so few statistical tests are carried out.
Data analyses
Some inferential statistics were used in this study. Although random samples are required for statistical inference, the samples of herbarium specimens are not random. However, there is no reason to believe that collectors favored any particular kind of specimen over others. Therefore inferential statistics were used, but the results should be considered accordingly. Statistical analyses were carried out using the programs NTSYS (Rohlf 2000) and Systat (Wilkinson 1997) . Specimens with missing values were excluded. Analyses are thus based on subsets of the data. Because some quantitative variables were not normally distributed, data were log 10 -transformed before analysis.
Species delimitation
All specimens were assigned a preliminary species identification, either based on a previous determination or on the keys in local floras (e.g., Henderson 1995; Hammel et al. 2003; Galeano & Bernal 2010) . Cluster analysis (CA) was used to divide qualitative variables into either characters or traits. The SIMQUAL module of NTSYS with the simple matching coefficient (for binary and multistate variables) was used to produce a similarity matrix. The SAHN module of NTSYS was used to subject the similarity matrix to the unweighted pair group method, arithmetic average (UPGMA) clustering algorithm. Successive analyses were used, with all variables used in the first analysis. Suspected traits (i.e., those variables both states of which occur in adjacent and otherwise homogeneous groupings) were removed, and the analysis run again until groups were found with unique combinations of states. These groups were recognized as species. Specimens that had not been included in these analyses because of missing data were then assigned to their respective species based on their morphology and geography.
Subspecies delimitation
Variation within each species was examined, based on analysis of geographic distributions and quantitative variables. The purpose of these analyses was to look for evidence of presence of discrete subgroups (i.e., subspecies). Traits were not used in subspecies delimitation because only one trait was found and this had many missing data.
Geographic distribution of species was analyzed by examining distribution maps produced by Arcview GIS 3.2 (Environmental Systems Research Institute, Inc.) using latitude and longitude data for each specimen. Each dot on the maps represents at least one specimen. Geographic subgroups were recognized if specimens clustered in discrete groups separated from other such groups.
Quantitative variation was analyzed. A t-test (two-sample, separate variance test on log 10 -transformed variables) or, with more than two variables, an one-way ANOVA (on log 10 -transformed variables) was used to test for geographic subgroup differences for each quantitative variable. The Bonferroni pair wise procedure was used to see which pairs of means differed significantly (P <0.05). If there were too few specimens, usually less than 10, then tests were not carried out.
If subgroups delimited by geographic disjunctions were supported by analysis of quantitative variables, then they were recognized as subspecies.
Environmental variation
Linear regression was used to analyze relationships within species and subspecies between log 10 -transformed quantitative variables and latitude, longitude, and elevation. The first two of these were taken as proxies for correlated variation in environmental variables. If there was a significant (P <0.05) correlation between variables, squared multiple R is reported. This shows the amount of variance in the dependent variable explained by the independent variable.
Taxonomic treatment
A genus description of Pholidostachys is given (based on characters, traits, and quantitative variables) (see also section on Morphology for an illustrated discussion of morphology). This is followed by a key to all species, based on all attributes (characters, traits, quantitative variables) and geography.
For each species, arranged in alphabetical order, complete synonymy is given. Most types of names of Pholidostachys have been examined for this study and these are followed by a "!". Those which have not been examined are followed by "n.v.". Excluded names are listed in Appendix III. Plates of type images of all new taxa are given in Appendix IV, and images of types of new taxa deposited at NY are available at the website http://www.nybg.org/bsci/herbarium_imaging/. A numerical list of taxa and a list of specimens examined, ordered by collector, are given in Appendix V, and an Index to Names in Appendix VI.
Results
Analysis of the six qualitative variables divided them into five characters and one trait (Appendix I). Analysis of the five characters divided the 288 specimens into seven species, four of them undescribed. Analysis of quantitative variables and distribution of these species divided one of them into two subspecies, giving a total of eight taxa. A discussion of distribution and habitat, and morphology of these taxa precedes the Taxonomic Treatment section.
Distribution and Habitat
Pholidostachys species are distributed from 11°22'N (Nicaragua) to 13°31'S (Peru) and 68°46'W (Nicaragua) to 84°24'W (Brazil). The country with the highest number of species is Colombia with six. Species of Pholidostachys occur from sea level to 1750 m elevation (P. synanthera subsp. synanthera in Colombia). However, most specimens are from lower elevations. Of the 244 specimens with elevation data, 210 (86%) occur at ≤ 1000 m. Nevertheless, several species of Pholidostachys have unusually wide elevation ranges. For example, P. dactyloides occurs from 5-1440 m, P. occidentalis from 300-1600 m, and P. synanthera subsp. synanthera from 400-1750 m.
Species of Pholidostachys are found in similar habitats. Most commonly they occur in lowland or montane rainforest, in non-flooded (rarely flooded) areas.
Morphology
The genus description given below in the Taxonomic Treatment section is based on the list of characters, traits, and quantitative variables used in this study (Appendix I). In the following discussion, morphology is treated in more detail, and the morphology of several attributes of Pholidostachys not used in delimiting species is discussed. A detailed generic description can also be found in Dransfield et al. (2008) .
Stems are mostly solitary. Of the 110 specimens with relevant data, only seven are reported to have clustered stems, all belonging to Pholidostachys pulchra. Stems of all but one species are erect and range from 1-11 m long and 3-22 cm diameter. The exceptional species, P. panamensis has shorter stems which are described on some labels as procumbent.
Leaf number ranges from 4-17 per stem, with a mean of 14. Sheaths are open and do not form crownshafts, and are usually rather fibrous along the margins. Petioles are well-developed, and mean length per species ranges from 51.7-102.1 cm long. Rachises are well-developed in all species, and mean length per species ranges from 42.0-192.40 cm long. Leaves are pinnate and never undivided. There are 3-18 pinnae per side of the rachis, and these are equally to unequally wide and appear almost regularly arranged (Fig. 1A) . Pinna shape is usually lanceolate to slightly sigmoid. Pinnae are often somewhat plicate with a contracted base and elongate, acuminate apex.
Inflorescences of Pholidostachys take several forms. They can be branched to one order with an elongate peduncle, short rachis, and several rachillae that are pendulous at anthesis (e.g., P. occidentalis, Fig. 1B) ; branched one to two orders with a well-developed peduncle and rachis, and several rachillae that are spreading at anthesis (e.g., P. synanthera); branched to one or rarely two orders with a well-developed peduncle, short rachis, and several rachillae that are erect at anthesis (e.g., P. dactyloides, Fig. 1C) ; spicate with a well-developed peduncle, absent rachis, and one rachilla that is arching or erect at anthesis (e.g., P. pulchra); or spicate, with a short peduncle, absent rachis, and one rachilla that is erect at anthesis (e.g., P. panamensis, Fig. 1D ).
These different inflorescence forms have different prophylls and peduncular bracts. For example, in P. dactyloides the rachillae are completely covered at anthesis by the fibrous bracts ( Fig. 2A) . In most other species the bracts are woody and do not cover the rachillae before or during anthesis (Fig. 2B) . Henderson (2002) has given a discussion of inflorescences in Pholidostachys.
Flower pits are covered by proximal lips, and the form of these is taxonomically useful. Proximal lips may be irregularly shaped, often acute or acuminate, and completely covering the pits before anthesis, as in P. dactyloides ( Fig. 3A) and P. sanluisensis; regularly shaped, rounded, and completely covering the pits before anthesis and not recurved, as in P. panamensis ( Fig. 3B ) and P. pulchra (Fig. 3C ); or they may be regularly shaped, rounded, and not covering the pits before anthesis and recurved, as in P. amazonensis, P. occidentalis (Fig. 3D) , and P. synanthera (Fig. 3D) .
Flowers are arranged in triads, at least on the proximalmost parts of the rachillae. Commonly distalmost parts of the rachillae bear staminate flowers only. Staminate flowers have three, free, narrow sepals; three, valvate petals that are slightly connate at the bases; and six stamens. The filaments are connate for most of their length into a tube, but are free at the apices. This free part is usually short and triangular, but in two species the free part is linear and inflexed (Pholidostachys occidentalis, P. synanthera). Pistillate flowers have similar sepals and petals to those of staminate flowers. There is a staminodial tube with lobed apices, and these lobes are exerted at anthesis and spread in a star-shaped fashion. There is an elongate style with three, spreading stigmas. Inflorescences of all species appear to be protandrous, judged from specimens. Nothing is known of pollination in Pholidostachys, although based on inflorescence structure the genus could have diverse pollinators.
Fruits are variously shaped but always have basal stigmatic residues. They can be compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, and with a pronounced longitudinal ridge on one side and several lesser ridges on the opposite side, as in P. occidentalis ( Fig. 4B ) and P. pulchra (Fig. 4D) ; compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced meridional ridge, as in P. sanluisensis (Fig. 4E) ; scarcely compressed, obovoid, with an obscure longitudinal ridges, as in P. dactyloides (Fig. 4A) ; widely obovoid, without a pronounced longitudinal ridges, as in P. panamensis (Fig. 4C) ; or scarcely compressed, ellipsoid, with an obscure longitudinal ridges, as in P. synanthera (Fig. 4F) . Eophylls are bifid. (Balslev 60678 9.6(3.3-24.4 ) cm wide; pinnae 9 (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) per side of rachis; basal pinna 50.7(26.5-92.0) cm long, 2.1(0.2-10.0) cm wide, forming an angle of 54(27-93) ° with the rachis; apical pinna 42.7(23.0-65.0) cm long, 13.2(2.5-27.0) cm wide, forming an angle of 16(7-29)° with the rachis. Inflorescences branched 1 order, with an elongate peduncle, short rachis, and several rachillae, these pendulous at anthesis, or inflorescences branched 1-2 orders, with a well-developed peduncle and rachis, and several rachillae, these spreading at anthesis, or inflorescences branched 1 order (rarely 2 orders), with a well-developed peduncle, short rachis, and several rachillae, these erect at anthesis, or inflorescences spicate, with a well-developed peduncle, absent rachis, and 1 rachilla, this arching or erect at anthesis, or inflorescences spicate, with a short peduncle, absent rachis, and 1 rachilla, this erect at anthesis; prophylls 23.9(5.0-62.0) cm long; peduncular bracts 33.9 (12.5-65 .0) cm long, the bracts inserted 5.1(1.1-12.5) cm apart; prophylls and peduncular bracts fibrous, covering all or part of the rachilla(e) at anthesis, or prophylls and peduncular bracts woody, not covering rachilla(e) at anthesis; peduncles 25.5(3.5-171 .0) cm long, 9.0(3.2-19.1) cm wide; rachillae 5 (1-25), 33.3(7.5-85.0) cm long, 7.4(3.7-16. 2) mm wide; proximal lips of flower pits regularly shaped, rounded, completely covering pits before anthesis and not or seldom recurved, or proximal lips of flower pits irregularly shaped, often acute or acuminate, completely covering pits before anthesis, or proximal lips of flower pits regularly shaped, rounded, not covering pits before anthesis, recurved; fruits compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced longitudinal ridge on one side and several lesser ridges on opposite side, or fruits compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced meridional ridge, or fruits scarcely compressed, obovoid, with obscure longitudinal ridges, or fruits widely obovoid, without pronounced longitudinal ridges, or fruits scarcely compressed, ellipsoid, with obscure longitudinal ridges. Stems no data. Leaves number per stem no data; sheaths and petioles no data; rachises 42.0 cm long, 3.7 mm diameter; pinnae 6 per side of rachis; basal pinna no data; apical pinna length no data, 3.5 cm wide, forming an angle of 15° with the rachis. Inflorescences spicate, with a well-developed peduncle, absent rachis, and 1 rachilla, this arching at anthesis; prophylls and peduncular bracts woody, not covering rachilla at anthesis; prophylls and peduncular bracts no data; peduncles length no data, 3.2 mm diameter; rachilla 1, 18.7 cm long, 5.9 mm diameter; proximal lips of flower pits regularly shaped, rounded, not covering pits before anthesis, recurved; fruits no data. Distribution and habitat. At 4°56'N and 78°10'W in Peru (Amazonas) at medium elevations in lowland rainforest (Fig. 5) .
FIGURE 4. A. Fruits of Pholidostachys dactyloides (Dodson 14491). B. Fruits of P. occidentalis

Key to the species of Pholidostachys
Taxonomic notes. For inflorescence bracts and proximal flower pit shape, Pholidostachys amazonensis shares the same character states as P. synanthera. Fruits are lacking on the single specimen available. However, inflorescences of the two are quite different. Pholidostachys amazonensis has spicate inflorescences with a well-developed peduncle, absent rachis, and 1 rachilla, this arching at anthesis. Pholidostachys synanthera has inflorescences branched 1-2 orders with a well-developed peduncle and rachis, and several rachillae, these spreading at anthesis. 13(7-20) ° with the rachis. Inflorescences branched 1 order (rarely 2 orders), with a well-developed peduncle, short rachis, and several rachillae, these erect at anthesis; prophylls and peduncular bracts fibrous, covering all or part of the rachillae at anthesis; prophylls 46.0(30.0-59.0) cm long; peduncular bracts 56.7(50.0-65.0) cm long, inserted 6.2(2.5-11.0) cm above the prophyll; peduncles 16.3(8.5-25.5 ) cm long, 10.4(4.7-19.0) mm diameter; rachillae 9(2-16), 35.5 (15.5-75 .0) cm long, 6.3(4.5-9.7) mm diameter; proximal lips of flower pits irregularly shaped, often acute or acuminate, completely covering pits before anthesis; fruits scarcely compressed, obovoid, with obscure longitudinal ridges, 12.2 (8.8-16. 3) mm long, 7.9(5.8-11.5) mm diameter.
Pholidostachys dactyloides
Distribution and habitat. From 8°50'N-3°11'S and 76°03'-79°14'W in eastern Panama, western Colombia, and western Ecuador at 444(5-1440) m elevation in lowland or montane rainforest (Fig. 5) .
Taxonomic notes. Pholidostachys dactyloides is a widespread and variable species with an unusually wide elevation range.
Subspecific variation. Specimens occur in several different populations. The northernmost specimens, from two localities in eastern Panama, are distinct in their short rachillae and acuminate proximal lips (Fig.  3A, left) .
These Panamanian specimens strongly resemble others from the northern part of the Chocó region of Colombia, where they occur at both high and low elevations. However, some of these have rachillae of the more usual length.
Further south, in the Valle region of Colombia, specimens are similar to those from southwestern Colombia and northwestern Ecuador, and both populations have less acuminate proximal lips (Fig. 3A, right) .
There is a large population in southwestern Colombia and northwestern Ecuador. One specimen from there (Vargas 6108) has inflorescences branched to 2 orders. Regression shows there are significant associations between elevation and four leaf and five inflorescence variables in this population. Squared multiple R for the regression of leaf number on elevation is 0.29, rachis width 0.40, number of pinnae 0.27, basal pinna angle 0.40, peduncle width 0.37, rachilla length 0.30, rachilla width 0.42, fruit length 0.62, fruit diameter 0.51. Values for these variables increase with elevation except for basal pinna angle. Notably, rachillae are thicker at higher elevations.
The southernmost specimens, in southwestern Ecuador, differ slightly from those in southwestern Colombia and northwestern Ecuador. Although there are too few specimens to test for differences, they have shorter and narrower apical pinnae. 
Pholidostachys occidentalis Henderson, sp. nov. (Appendix IV, Plates 2-8)
It differs from other species in its branched inflorescences and compressed, obovoid fruits with a pronounced longitudinal ridge on one side. (18-29)° with the rachis. Inflorescences branched 1 order, with an elongate peduncle, short rachis, and several rachillae, these pendulous at anthesis; prophylls and peduncular bracts woody, not covering rachillae at anthesis; prophylls 62.0 cm long; peduncular bracts 59.0 cm long, inserted 7.8(4.0-11.5) cm above the prophyll; peduncles 114.1(72.0-171.0) cm long, 10.1 (6.3-12.5 ) mm diameter; rachilla 8 (6-11), 50.8(33.0-64.0) cm long, 7.4(6.3-8.6 ) mm diameter; proximal lips of flower pits regularly shaped, rounded, not covering pits before anthesis, recurved; fruits compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced longitudinal ridge on one side and several lesser ridges on opposite side, 17.0 (16.2-18.0) mm long, 9.3(8.5-9.8 ) mm diameter. Distribution and habitat. From 3°43S'-6°45'N and 76°02'-79°46'W in western Colombia and western Ecuador at 854(300-1600) m elevation in lowland or montane rainforest (Fig. 5) .
Taxonomic notes. Borchsenius et al. (1998) were the first to point out the differences between populations of Pholidostachys synanthera from west and east of the Andes. The western population, here recognized at the specific level as P. occidentalis, has inflorescences that are branched to 1 order and have elongate peduncles, short rachises, and several rachillae that are pendulous at anthesis (Fig. 1B) (versus P. synanthera with inflorescences that are branched 1-2 orders and have well-developed peduncles and rachises, and several rachillae that are spreading at anthesis). The fruits of the two species also differ. Pholidostachys occidentalis has compressed fruits, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced longitudinal ridge on one side and several lesser ridges on the opposite side (Fig. 4B) . Pholidostachys synanthera has scarcely compressed fruits that are ellipsoid with obscure longitudinal ridges (Fig. 4F) .
Subspecific variation. Pholidostachys occidentalis occurs in scattered localities from southwestern Ecuador to northwestern Colombia, but there are too few specimens to test for differences amongst these populations. Like P. dactyloides, this species has an unusually wide range in elevation.
Pholidostachys panamensis Henderson, sp. nov. (Appendix IV, Plates 9-14)
It differs from other species in its spicate inflorescences and widely obovoid fruits without pronounced longitudinal ridges. (Fig. 5) .
Taxonomic notes. Pholidostachys panamensis differs from other species in its spicate inflorescences and widely obovoid fruits (Fig. 4C) . See notes on Pholidostachys kalbreyeri under Excluded Names.
Subspecific variation. There are two separate populations of Pholidostachys panamensis, occurring 170 km apart in Panama. Although sample size is small, the western population, on the eastern end of the Central Cordillera, has shorter stems, shorter petioles, and shorter and thinner basal pinnae than the eastern population, on the western end of the Serranía de San Blas. The western population also occurs at a higher mean elevation-722(695-768) m versus 303(60-450) m.
de Nevers (1995) reported that some specimens have bifid inflorescences, but no such specimens have been seen in the present study. (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) )° with the rachis. Inflorescences spicate, with a welldeveloped peduncle, absent rachis, and 1 rachilla, this arching or erect at anthesis; prophylls 14.8(5.0-29.0) cm long; peduncular bracts 31.4 (12.5-59 .0) cm long, inserted 3.4(1.1-10.0) cm above the prophyll; peduncles 13.1(4.5-33.0) cm long, 5.7(3.6-11.8) mm diameter; rachilla 1, 37.2(7.5-85.0) cm long, 9.4(6.2-16.2) mm diameter; proximal lips of flower pits regularly shaped, rounded, completely covering pits before anthesis and not recurved; fruits compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced longitudinal ridge on one side and several lesser ridges on opposite side, 22.3(11.5-29.2) mm long, 11.1 (6.6-14.6 ) mm diameter.
Pholidostachys pulchra
Distribution and habitat. From 11°22'-3°10'N and 76°13'-84°24'W in Nicaragua, Costa Rica, Panama, and western Colombia at 331(12-1000) m elevation in lowland rainforest (Fig. 6 ).
FIGURE 6. Distribution maps of Pholidostachys pulchra, P. sanluisensis, P. synanthera subsp. synanthera, and P. synanthera subsp. robusta.
Taxonomic notes. Pholidostachys pulchra shares with P. panamensis a spicate inflorescence and unequal prophyll and peduncular bract. It is a widespread and variable species.
Subspecific variation. Pholidostachys pulchra occurs in at least six geographically separate populations. However, no subspecific division is made here for two reasons. It is not clear if the gaps between some of the populations are artifacts of insufficient collecting, and in most cases there are too few specimens to test for differences amongst populations.
From the north, at low elevations of 245 m in Nicaragua and Costa Rica there is a large and apparently uniform population. This population has proximal lips that are slightly different from other populations; they are wider than long and the apex of each lip slightly overlaps the bases of the next two, distal lips (Fig. 3C, left) . One specimen from near Puerto Viejo in Costa Rica is reported to have clustered stems; all others are solitary. There is a single outlier in Costa Rica, from the Osa Peninsula.
The gap between the Nicaraguan and Costa Rican population and the next, in Veraguas, Panama appears real since there are collections of many other palms from the intervening region. The Veraguas population occurs at higher elevations of 712(400-1000) m and has shorter stems, smaller leaves, smaller inflorescences, and larger fruits than the Nicaragua/Costa Rica population.
The next population, in Coclé, Panama, occurs at slightly lower elevations at 519(100-775) m. It has shorter and narrower apical pinnae with a narrower angle and longer peduncular bracts and interbract distances than other populations. One specimen from here is reported to have clustered stems.
The next population occurs east of the Canal Zone, in three areas, the Santa Rita Ridge, Cerro Brewster, and the western end of the Serranía de San Blas. These are likely to represent collecting localities rather than populations, and all are treated together. This population occurs also occurs at slightly lower elevations at 426(200-850) m. It has longer stems, longer and wider rachises, longer and wider peduncles, and longer and wider rachillae than other Central American populations. One specimen (de Nevers 5206) has an unusually short inflorescence. In this population, several specimens are reported to have clustered stems. This and other Panamanian populations (Veraguas, Coclé) have different proximal lips from the Costa Rican/Nicaraguan population; they are usually longer than wide and do not overlap the two distal lips (Fig. 3C, right) . However, a few specimens from San Blas have proximal lips more like the Costa Rican/Nicaraguan population.
Almost 500 km further south, there are two populations in western Colombia. One of these, from near Quibdó at 356(200-450) m elevation, comprises several specimens that have unusually short inflorescences and smaller fruits. These tend to have the inflorescence bracts surrounding, although not covering, the rachilla at anthesis.
Furthest south, from Valle at 129(12-600) m elevation, there are several specimens that also have unusually small fruits, like those of the population from near Quibdó. However, unlike that population, the Valle specimens have the longest rachillae of any population of Pholidostachys pulchra.
6. Pholidostachys sanluisensis Henderson, sp. nov. (Appendix IV, It differs from other species in its compressed fruits, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced meridional ridge. 9.5(7.6-11.9 ) mm diameter; pinnae 9(7-12) per side of rachis; basal pinna 39 cm long, 1.4(1.0-2.0) cm wide, forming an angle of 74(57-85)° with the rachis; apical pinna 30.5 cm long, 12.8(6.0-19. 3) cm wide, forming an angle of 13 (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) ° with the rachis. Inflorescences branched 1 order, with a welldeveloped peduncle, short rachis, and several rachillae, these erect at anthesis; prophylls and peduncular bracts fibrous, covering all or part of the rachillae at anthesis; prophylls length no data; peduncular bracts 41.4 cm long, inserted 7.0(4.5-11.5) cm above the prophyll; peduncles 18.0 (13.5-26.0) cm long, 8.3(7.6-9. 2) mm diameter; rachillae 4, 36.4(26.0-43.5) cm long, 7.9(6.7-8.8 ) mm diameter; proximal lips of flower pits irregularly shaped, often acute or acuminate, completely covering pits before anthesis; fruits compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced meridional ridge, 19.8(19.6-19.9) mm long, 10.3(9.8-10 .7) mm diameter. Distribution and habitat. From 5°57'-6°08'N and 74°51'-75°10'W in Colombia (Antioquia) on the Cordillera Central at 1004(700-1440) m elevation in lowland or montane rainforest (Fig. 6) .
Taxonomic notes. Specimens of Pholidostachys sanluisensis have been determined as P. dactyloides. They differ from that species in their fruits that are compressed, obovoid in lateral view with an asymmetric base, ellipsoid in frontal view, with a pronounced meridional ridge (Fig. 4E ) (versus fruits that are scarcely compressed, obovoid, with an obscure longitudinal ridge in P. dactyloides, Fig. 4A ). Fruits of P. sanluisensis are also larger-19.8(19.6-19.9 ) mm long and 10.3 (9.8-10 .7) mm diameter versus 9.0(6.0-16.5) mm long and 6.8 (5.1-12.9 ) mm diameter in P. dactyloides.
Subspecific variation. There is no geographic discontinuity and only a few specimens are known. Taxonomic notes. Pholidostachys synanthera is the most widespread species in the genus. Subspecific variation. There are three geographically separate populations of Pholidostachys synanthera. One occurs at 146(90-250) m elevation in the western Amazon region; the second on eastern Andean slopes at 1040(400-1620) m elevation; and the third on the Cordilleras Central and Oriental in Colombia at 1206(550-1750) m elevation. Only three variables (rachis length, number of divisions, apical pinna angle) are significantly different between the two Andean populations (t-test, P <0.05), and they are here treated as one. Between this expanded Andean population and the Amazon population, 11 variables (stem height, stem diameter, leaf number, rachis length, rachis width, number of divisions, basal pinna length, basal pinna angle, apical pinna length, apical pinna width, rachillae width) are significantly different (t-test, P <0.05). Most of these variables are from stems and leaves, and only one from inflorescences. Based on these results, Amazon and Andean populations are recognized as subspecies (subspp. robusta, synanthera).
Key to the subspecies of P. synanthera 1 Stems 2.6(1.0-6.0) m long; rachises 74.1(48.0-91.0) cm long; pinnae7 (4) (5) (6) (7) (8) (9) (10) (11) (12) (Fig. 6) .
Subspecific variation. Regression shows there are significant associations between elevation and one stem, four leaf, and one inflorescence variables. Squared multiple R for the regression of stem height on elevation is 0.30, sheath length 0.88, number of pinnae 0.42, basal pinna width 0.37, apical pinna length 0.69, and rachilla width 0.13. Values for these variables decrease with elevation, except for number of pinnae and rachillae width which increase.
The northernmost population of subsp. synanthera occurs in the Cordilleras Central and Oriental in Colombia and has 13-17 rachillae per inflorescence. The northernmost specimen (Soejarto 2743) is tentatively included here; it is unusual in having only 4 rachillae. One specimen (Callejas 4221) appears to be a mixed collection, with the fruits (excluded from this study) belonging to P. sanluisensis.
Along eastern Andean slopes in Colombia, Ecuador, and Peru, subsp. synanthera occurs in scattered localities. There do not appear to be any differences between these populations although sample size in small in some of them. The gaps between them may anyway be collecting artifacts. In Amazonas and Cajamarca, Peru, there is extreme variation. Two specimens (Díaz 8093, Rodríguez 1013) are the smallest seen with narrow pinnae and slender inflorescences with the rachillae 19.0-22.5 cm long and 4.0-4.3 mm diameter. Another specimen (Campos 4243), from less than 40 km away, has the some of the largest rachillae seen in the subspecies, 34.0 cm long and 9.6 mm diameter. Other specimens from this region are more usual in size. This kind of variation is reminiscent of that seen in Geonoma poeppigiana from the same region (Henderson 2011) . It is also of interest that Pholidostachys amazonensis occurs in this same region, and only differs from subsp. synanthera in its spicate inflorescence. (Fig. 6) .
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